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the magnetizing force be gradually raised. At first the
increase of magnetism is slow, then very rapid, then
slow again. One may observe three more or less clearly
marked stages in the process. Thus the permeability of
iron is a variable quantity, comparatively small for small
magnetizing forces, very large for forces of medium
intensity, and then comparatively small again when the
force is strong. In all three stages, however, the induced
magnetism increases faster than the magnetizing force
increases. But by using exceedingly strong forces we
find that the metal tends towards a condition in which
the increase of magnetism is only equal to the increase of
magnetizing force. When that happens the iron is said
to be saturated. It then has no greater power of taking
additional magnetism than a piece of brass or wood.
Engineers have nothing to do with that extreme con-
dition of magnetization. In the transformer and the
dynamo we are concerned mainly with what I have here
called the first and second stages of the process: these
are shown by the broken line in the figure. That line,
starting at the zero point O, shows the iron acquir-
ing magnetism until it reaches a strongly magnetic
condition at P.

Next, suppose that after the magnetizing force has
been raised to any value, it is reduced, say, to zero. We
find that the magnetism also becomes reduced, but by
no means so much as you might expect. It tends, in
great measure, to persist, and a good part of it survives
the complete withdrawal of the magnetizing force. Let
the process be continued by applying magnetizing force
in the opposite direction to the first, and then let the
force be again removed and reversed. We thereby get
the cyclic process of change from P to Q and back, which
is illustrated by the continuous lines PQ and QP in the
figure. Throughout this process the changes of magnetism